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It is the object cf this investigation to attempt to improve the conductivity of glass by a systematic variation of composition. The components of the \ 2.
II. CONCLUSIONS
In addition to confirmation of the effects of various ions on electrical conductivity, as reported in the literature, the following trends were observed:
1. The sodium ion is more effective than either the lithium or potassium ion in increasing the electrical conductivity in a glass; the substitutions for each other being on a molar basis.
2. All the other oxides when substituted in a glass at the expense of silica tended to decrease the conductivity with the exception * 3 of alumina and tin. Alumina gave only a slight increase while tin oxide -gave a significant increase in electrical conductivity.
III. REOCWEHDaTIONS
Because the limited amount of data obtained prevents making decisive conclusions, the following work is suggested:
1. Since tin showed the greatest promise in increasing conductivity, a more thorough study of its effects should be made. Whereas boron is lying in the plane of the three surrounding oxygen atoms, arsenic, antimony and probably phosphorus are displaced out of the plane.
The configuration around the latter ions is, as a matter of fact, a hydrid between a triangular and octahedral configuration. In As, 0, and Sb, 0, there are six oxygen atoms around As or Sb, three of the oxygen atoms being closer to the cation than the rest* In As, 0, the two distances are 2.01A and 2.78A;
in Sb. 0, the two distances are more nearly equal, namely, 2.22A and 2.61A.
•3 The approximation to the coordination number three is thus closer for As than for Sb J , and ve must expect that for P ' the approximation is still
•5 closer than for As .
In the series P o 0 T , As o 0_, Sb_0_ the ability to form glass therefore will decrease in the order given. BO, however, should form glass with 2 3 greater ease than any other oxide. No other sesquioxide than the four given can bo expected in the vitreous form.
•it *L Of the quadrivalent cations only Si H and Go are surrounded by
•« oxygen tetrahedra in crystal lattices. SiO~ and GeO-consequently may occur in the vitreous state. The ability to form glass will be less than for B^O-because of the greater coordination number.
The pentavalent cations P and As aro always surrounded by •*5 +5 +*> oxygen tetrahedra, probably also V . It is possible that also Sb , Cb and Ta , may occur with coordination number four with respect to oxygen.
The available crystal structure data are, however, too few to allow definite conclusions.
Extending the argument to fluorides, Zachariasen concludes that BeF. is the only fluoride which car; be expected to form glass and is in complete agreement with observations* The above discussion applies when a single oxide is considered.
In oxide glasses of a general nature the circumstances are much more ccreplicated. Therefore the rules for the individual oxides must be modified; an oxide glass may be formed (1) 
At higher temperatures breakdown of the vitreous framework
proper will begin, and large parts of the framework may start migrating. 2»en in the melt oxygen atoms and atoms B to a very great extent are linked together so as to form rather large groups, the degree of polymerization being a function of the temperature. In melts where such highly associated groups occur, the viscosity will be high.
7. Whether a substance will form a glass depends to a large degree on cooling conditions. Previously we had considered whether a substance could form a glass.
Morey describes the process of conduction of electricity in glass
as an electrolytic process depending on the temperature, the composition and the surrounding conditions. Since the present work described In this paper L li 11.
relates to the effect of composition, the temperature and surrounding conditions are held constant within feasible limits. Volume conductivity is expressed as the reciprocal of volume resistivity. This in turn may be defined as the longitudinal resistance in ohms per unit of length of a uniform bar of unit sectional area.
2 The extensive measurements of Fulda as described by Morey give resistivities of glasses as a function of composition. These measurements indicate that the alkali ions make the greatest contribution to conductivity, the effect of sodium being more than that of potassium, the larger ion. p is thus the resistivity in ohm-cm.
The conductivity is equal to -end is expressed in mho-cm." Table 1 No. 
VIII" DISCUSSION OF RESULTS
A comparison of glasses C-l, C-2 and C-U in Table II The results obtained in this investigation, although not so 2 extensive as those of Pulda as described by Morey , agree favorably with
